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(54) GAN-BASED SEMICONDUCTOR ELEMENT 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To prevent cracks from 
entering a GaN-based semiconductor layer by piling up a 
semiconductor substrate layer having a (c) plane as main 
plane, a metal oxide layer, a Ti layer, and a GaN-based 
semiconductor layer successively. 
SOLUTION: A film is formed on a (c) plane of a 
semiconductor layer while giving an orientation to a metallic 
layer. For example, an Al layer 2 is formed on the (1 1 1) plane 
of an Si substrate layer 1 through vapor deposition. After the 
Al layer 2 is exposed in the air, it is heated in an oxygen 
atmosphere to oxidize its surface and form an AlOX layer 3. 
Then a Ti layer 4 is formed by vapor deposition in the same 
manner. Further a GaN layer 6 is formed by MOCVD method 
while a buffer layer 5 is interposed in between. The Ti layer 4 
has a preferable crystal structure to grow a GaN-based 
semiconductor thereon. Furthermore, it also has a physical 
property suitable for buffering an inner stress due to the 
difference in thermal expansion coefficient between the Si 
substrate and the GaN-based semiconductor layer. 
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